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SEAL BELT PRETENSIONER 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a seat belt pretensioner having a simple 

structure, capable of surely eliminating slack in a webbing by certainly meshing a rack 
gear with a pinion gear having an indefinite rotary stop position at collision of a vehicle. 

SOLUTION: A case accommodating a pinion gear 80 and a rack gear 90 is formed with a 
hole 75 substantially concentric with a winding shaft. The hole 75 fits a ring member 85 
made of a synthetic resin thereinto and a right shaft portion 83 of the pinion gear 80 
engages to the ring member 85 with a play. The rack gear 90 has a plurality of rack teeth 
91 , and a first rack tooth 91a as a head tooth on the side of the direction of movement is 
formed lower than the other rack teeth 91 , while a second rack tooth 91 b next to the first 
rack tooth 91a is formed higher than the first rack tooth 91 as and lower than the other 
rack teeth 91 . In the case of the first rack tooth 91a colliding to a pinion tooth 81 , the 
pinion gear 80 is displaced into the direction of separation from the moving surface in the 
rack gear 90. 
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2 a*^rr-a ^ 5 7f8W6 2 k . 3i*s#tP 2 3 cats 

$ it 7 5 y ^"SPW 6 2 6 2 b JRS $ it^: o y > 

Kj^t5fe^$il^7 -y^SBWe 2c7)fS3i6 2 bOrtSC 
^EK$iXfcF^*6 2 c (Cfiv£-f &5§®6 4 a Sr^T LB. 

-ztmismiz^me 4 a*^*6 2 c^Mt^^r 

(cv n'^ 6 6a "rMfSSiifca >y T-A 64k. B^M 

2 3 (CflZ^^il U < y b 6 1 T'St:ftjhA6$ ix^a y 
y^76 5 k. n y ;r-A6 4C^^jf Ln^y/ 
=¥7 6 5 {cm^fa^^ix/cD -y 7 T-2±ti4 F 6 3^"C' 
fitJ3t$iXTV^. 

[0039] «?£#H5t::*SVvC.- y«;l,-6 Oti, fetO 
/<^6 3aCi07fx7 h^'T 5 4 (Cfiv£ t^^^fS 
•&CMHt=Hlibft»$ix, SiSt^^xfy^w^ltb^ix 

ii^fsai 2 3 angaw- at. a y ? r-^-x eeiz 

MLXuy* >7*ZT 6 5 ^EHEjfth.*^ t . 

k 6 3 i> ®mmtLtf£. t . zo&m . a -y ^ r 

-A 6 4 6 6a <7)#^7) fc« LT IsfflS L . * ^ 
ig6 4 a*i|*lS6 2ct:^t5. "T&k. ^7-yf-g|5 
W6 2^IUtl)L. J?7-y^-SCW6 2co^ 2atC 
*M K$iXV\°'7.;l-6 0* { iRL: 0^*6 3 aC0#^71(Cfit 
LT®iJjLTv^x-y h-^T54t;^t. 7fx-yh 
0 k k U:tKli3»X77^ y$4gP2 2« 
Ulte^n y 7 $ix& . i^. vn-^w 6 0 SrUJJWGMEfcHW 
-rS'J^ — y/<^6 0 a ifSft^ixT 
[00403 m2o-y^jS«(i. ISlD-/^<S<gk*ji 

6 0 7 y 1-%m 6 2 at/o -y ? T- 

— X 6 6 O y ^ T-A 6 4 &t^n -y * yf^T 6 5 

k. /\^ i Jy J /2oy&\Wk \ 0ClBe&*u^*/^6 7 
k . 6 7 (2JRSSn/iSc«OiattK«#6 8 k . 

6 7 (3«ii}^regc3SM*ixfioD ■/ ymr e 

[004 1 ] il^^CtJ^T . o .y * : ■ -r 6 5 (5 

bus^3 tit Lxmmw s^wimto® 2 3 1 t^iz^m 

L . m«<jMat^"& k . 7(Ciu-e-$ix-r^ 
4 «ttK*«s 6 8 iffim L . iStl) N- 6 9 fflm L-T 
n y =3f y?*cT 6 5 lzf$-£ L . o y ^ yV*?T 6 5 «0IS 
Kj&»o >y ^ $ iX 4 . 1- 4 k . D7=«f y^^T 6 5 <7>o -y 
7T—-l*£l-4 H 6 3 CWt S □ 7 7 7- A 6 4 ^fflMEI 
KtCj: 0^O5§@6 4 a^"l*l#6 2ci:IiLt?77 
^-g|5«6 2*^lEiaijL. ml£[5l«. 5^x-yh*-f-;>5 
0 k k i. C^IX^J 3 ff)77*7 -f ^WSB 2 2 i7)IUI5* J a y 
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[0042] mz . is- h*OU F 7° 0 >' x a ^— 7 IC 
out If fffltcl ftHB-f & , HI, 06-19 izSrT J: o 
(C. y-hK;Phr i Jf>y3+-7(i. ^IRM359?x 

rsowtss^fts i (WT. tr— sr^as i ) 

^777^r790L e-*V*78 0 k 77^^79 
OSlRflW**— *7 Oh. mM^W^B#(-^^2r^* 

[004 3]^t-f- jr-^7 0t:o^t8WBi-6fc. y 
-X7 0I1 St<DSBl . *2^-^aP»7 1. 72* 

ffl-^^itr^ o . fyf^yy 2 tfxtwfi 1 0 dfi&ttitf 

(cMfcW t"7 7 0a T"I15e£ ft^ u £ . Jr-X70Ort 
gGO+^WH- . t°~jt y*?T 8 0 & H£?Ttt£JKtfrt- 
&t:^>'JR*MP7 3*^KS*t. -e^t-tfyJKttSB 
7 3<^:££Mfl^-7..gGtt 7 1.72 £(£, ^BZ$63 
kBf^'MfcD7L7 4 , 7 5i^m^tLX^t. 
[0044] >-X70 <0rtW^m«^C . y y 7 =*fT 
901 ±T3HFTtt(CttllW' &±TCI »< •> 7 7 JK^SG 

7 6 ifi&fcZti . :«7 7? iRttgff 7 6 <7)_tT:fr ft 

gfcfr^t:-* yjRiMB 7 3 tcifciSiiT i»4 . 1 

0 £tt*aT)«ftft*6&3r A tKtf& $s U >'^§P 7 7 

(-§>!« £ii&k k fcC >y%n 7<0ftgCk y 

[004 5] t^v^TSOti. 2Ett»8 22«X**i 
gfl 8 3 k . TxfiSE 8 2 ^^^s5Et>'-l> >S*£ffl£P S 4 k 
*rlT L . £Stt3B 8 2 t «tt& S 3 <7)Rk^aHaclfflBc<^ f 
-3r^ft8 1/flBJftSiltu*. fg2^-.XS5#7 2<0 
TL7 5^E!cg)l|gMc7) , J>'^WS5^ftK$il. 

XV>h. £iz. SEl y-7^m 10TL7 4t-tSttgf! 

8 2* i 'B&|5l^(;:lEK$ixTt^. ft. yy7*3B*tS5 

<7)rtS«. SS 1 ^-.*SWf7 1 *>TL7 4 i 9 t>/Jv&£fl| 

[004 63 MIE d f J r-y7"gC«2 5£«B«2 6A»£2E 
jT^WfifWiB •■/ F 2 9A*ffM£tl. *-*>fttRn F 
2 9*^N'>v->-^"2<7)^(ilil O^Rff^P 1 5 

a L . *rWa5 8 3 IzBtitZ tltzft tl 8 3 a ( ~ 
ZtlX^h. CcOidtC. t°-^>'JfrSO{i^rr 7 7" 

a»r 2 5 * ^- ^jri* 3 <7)&&mzmwr t>tccy> 

±l£^)J:d(C, t-^>^7S0WiaiS2, S3 

^■?L7 4 1 y yymts 5\,zvm><LWzmkztix us 

Ctfrh. mm&3<7>W%8S>tt i>l,z\Z=.*>*T&0 
[004 7] 7-/7 d rT9 0{i. T^D y ^^C7)^g|59 



2 k . Cco*^9 2^fsiSSC(c^B!tSil^Mit (CT^. 
«\ 9o) «77?t9U. *f*SB9 2WT55gC(c[II 
SSiifcSESPk LT»5AH»«9 3 fc . 7 

•v7^f79 0ii. 77? JRiMffi 7 6 1 / 2 «0±T^ 
*-^fL . aSWCfcu'C. 7^*-!35tt9 3* s 7>y^)R*rt 
7 6 i7)T3ffia5^>e^ 7 6a (c£^ $ it ( H 7 #fi3 ) . 

m irtzWBtto&tztftiR. tt^s. i-x . m-^m . 

^>-=¥T8 0k«a^-L^:UJ;dtZ. 5 -v 7^7 9 0<50_h 
9 4(2«t0^ih$nfu|,. 

[0048] 7 -y ^=¥T 9 0<7.)7 y ^#9 1 iZOUTfji 
Bfl-f^k. Ell 1— 111 4tc^-r J: ')(:, 7 7^^79 
0 5 ■:/ 9 ft 9 1 <0 0 -hcO'J?*: <tl> Wteh&tib 

m (±4B) ^l77?f9 1 a(i. ^«)fti7)77^tt 

9 1 (9 1b) £*)i>&<mtiLZtl. 4 m\y-.>91k9\ 
a<7)<K(?>m 2 y -y 9m9 1 IS 1 5 v 7*9 1 a J; 
0 LSK.B/>¥-<Z>fflW>5 •:/ ?ft9U l 9 t»ffi<»K«n 

[0049] -t- L-T . e-*>"¥T 8 0 1 0 yV&tts 
5im<&lZ&m&hW9tfM (HI a&»^>0. 
h--5j->^'T8 0tfD^{aft(i. f^yftS lkSSl y 
•;91k9l a.cr)&±^—^—y;yy°&LX 0 h&friziz 

SS 1 9 y ^*9 1 a^$ii-^<7)fl!!^7 y 7*9 1 
0^1/2i«${^ ifc. I2777f9 1 btfflGS 
ti, Sl777ft91ai: -^c7)ft!ic7)7 y 7ft 9 1 ^^faT 

[0050] ^«±«9 5(i$iJtfP=gffi (H^B&) (C=J 

^7796 06K«a"esrf) zr-frLxmrnzmm* 
ti, MwgiWLizmzmtii-tyy- (h*b&) fj^mmm-^ 

^'ATJ^ix^k . »JHPIiSS<Oiattffl3&»^**^3fi±»9 5 

Xy'JV 7'g(5 7 7 ft 2r jIo T 7 -y 7 7 6 t'T^"* 1 
^>8IAL. -e<7)^E* { 9-'<-^«9 3lctfUfl-tS. -T 
Sk. 7 7 7^f79 0*\ XF-yy<-9 4arffl?lStL, y 
■y ?JRM07 6 Sr^-T-SSffitZ^ft^iX, KfiStOWiCfc 

t°^7f >-Jrrs okni^-rsi^^fftt, *w 

[0051] «. 01. 116^-tJ: 5 tc. Kiie-t:>"7 
5 (i^.7*y v?^— F 5 a *ffLr y—x 7 0 <?) 
*fiHt:ES 7-X7 0 iO^tc b'x 5 c VJRHif 
hfthf^-tr— 7.5 btCJRJrtSix. -fc'>"7^ /<*5<OS 
JSgP^'f-Tf >'^r7 8 O^ilSW^S 4 CH^SilS k 
i:i>(C. -tf y-7 A t 5 <7>jfc8S«#' ^- 7-- 7 5 b C H 

[0052] is- b^iU F 7' 'J x > 3^-7 £7>f^ffl • 
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« . 57? *r 9 o update as t ex* v*'7 s 
m i x »6*n«>BawiWii*K:-b •./ Knit a<-e& 
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[0053]-^. *iS5«SgB*t;ii, *'^14l§9 5#> 
^ L . %<r>iJX5tfy y ? Jf'T 9 0 £7)5^<— 
3 £ im LT. 7 7^=^79 0 affflriEfcfltB&K** 
f> t-* >-^'T S 0 k nfi-grf ft ±^8>f& L , y v 9 * 
T90fth y*°T 8 0 CSffltfj:iW£3i3il"C . f 
x* >• *"T s n 1 1 1 ic^JRifc 3 tfmiR 0 /Jft^Biii $ 

»7x tr >■ 7wcmm*Fm?&mmziei#> ft c k vx & 
[00 54] ^wf, v-^-'r so ask— 
o<7>mm®±izi.mi£Fmx'hh. mi 1 (c^-ride. 

Tt-f. *l777f91ai: t-*y*8 l ^'Rri (coffi 
ft*§-£, *ftfMiifc5 y ?t&9 l t t°-*yms l 
ktfRite^LTiK. 

[00 55] — fi. mi y •/ ?*9 1 a k tr^ztVlSS 

ii]±* { §£o§S9£-d#\ Ell 2^5n-rj:-$C -e<0R7l 
fcSWC t-5f>'^T 8 04*77? ^rT 9 0 ^Kj® 

( 7 7 ?=¥'T9 o*^ffij-r^M^73(6i[6]^oiSii:s) *» 

U^l77;t91 aoflstat— -»\*- 7 ••/ 7"fi L i. 0 
<t£jg$*uC^ftcDT\ t-*>"¥T 8 0 

^C&IKsTS . 7 77JrT9 0i b->f >-3f-'T 8 0 4:** 
n-y?^ft<a£iI3SCfi&jL"C£4. £1 5-y?tt9 1 a 
i) iJ ttr>mcr>y y?*9 1 J: 0 fcffil^fcft, h--^yJf7 

[oo 5 6] z<7)£o(~^ -y—xi otzmm&stw&m 

'Mfc9TL7 5 ZB&L-t&tt i>lz. %<rtill 5lZ^0m 
mm<n y y?gGtt 8 5 **i . iW'J >?g|5« 8 5 
C bx ;* •> -dfr S 0 S 3 tflHg $ ixT V>ft 

ft . t^^T8 0 SrS^WIItc^filTfrSECfllJifC 

# ft k k *> <C . ^frt ft t-* y=¥7 8 0 ^fe«af 8 3 

* >J v?*gEttS 5 t«Ltfi»5 w fc**?* *fc 
ft. trx^y^TSO^eiftft^RitaoSilKcffo 
dk#T#ft. 

[00 57] mimm^ik. y y ? ^7 9 0 k b-^y 
=¥T8 Ocr>imi±mi*i\&i>\ mi y ?7-m9 1 ate 
«2777§9 1 b J; Ofcffi^fcft. ^/c. M27 7? 
t&9 1 b*J-t-(7)ft!!>7)i7 -y ?i&9 1 «t 0 t (K^/cft. II 1 
3lc^J:^{-. S2777t91bJ:f^yi81 
>*-ffi^$WcBi^$itftw,b* < t'* . 'c<rXm.Ky 
■v?m9 ltt-*>>ms 1 fcaW§£LTv*<. 



[0058] ^7t, gl777t9 1 ait^yfS 

2 7 -y ?*9 1 b^t-^-yfS 1 Klf tt-T 4. ^c7)>; 
& , JR2 ? ? ?*9 1 b *^(?)flb<©7 y ?t& 9 1 j: 0 t 
ffiv ^ft s f-7f > fi 8 1 t^2 7'v?§9 1 b t *ffi 
^^-tt-f^ii^Bi-^S-ttft-k^T-^ft. EIJ*>. Ill 
4t~^-TJ:oic. g2 7 7?t9 1bfr't_^yfSl 

tffi^ftiaawfli^a^tcti. ii777t9i a*- 
t?— 7f>"ifS lcsMrt-ft/cft, t-7r>-*s i km 2 

7:/?*9 1 bkSrW^-tir^iiffi^-arftCk^'t:*^. 
-eeof^JH^ 77?t9U h-x^r >if 8 1 k *«Hfr& UT 

[00 5 9] Ci7)J;^:, vl<7)^— K;l'h7'y7 i ^v 
a 1— 7lZXtti£. mmK9&t0>K-*y*rT8 0(7)0 
«K#±iiaJi5F«T:'* iti. 57? 9 0k b-^^f 

y*er sot zmmizm&z -tt ft c t ^t-t . 5 * ? ^ 

79 0K b^yj- >-^T S 0 'vJBKl^ J: < gjST* 
* . tfxft&.»8 5 S-^ULhC^M-fL-Tft C k £-< . 

met ••/ h *tLtzvttyywzmm:jix'mmizm 

K^T 1 yXb'>-^'W05lfi^^}fijIE.o+ 7 i-(.2KI^< -I k 
^'T'^ft. Lj5»*>. 5 y9^T9 OcOSSl 5 7?t9 1 
a=Sr-f-c0fl!lO5-y?t69 1 J: "3t(S<JBflt-rftk 1 1 
tc. tzt>^78 Otfy y ?=¥T9 0^tDm*^Si 
R-f ft ^MH2«ra&l:rrft k ^ 3 S#^rftB£T'i^T , 
i^— h ^/U hT'jTyy a "7* — 7 <7>l8fig£3&»T'# ft t 
ftSg^^x h Wtc^«t=Wf lfc=Sr ft . 

[ 0 0 6 0 ] iKC, ^jgrBSS^O^TIJiBS-rft. 

1 D 5>y?=JfT9 0^|g2 5-y?#9 1 b*Z<7)i&cr>y 

•y ?® 9 1 k |5) LT i> i t\ 

2] t-3r^^T8 0^»5-/?^T9 0^)«jt«l=J:o 

r. b^^->-^r8o^^^<^[a$-tt/t^±i^. y> 

{5^-y-ftctotLTt 
[006 1] 3D y^?*ffltfS5kttBi|t-. JS^(±. 'J 
>-?'^W8 5 *«Bg LT . 7---^ 7 0 CSt-Jr-xamT 
l ic^E)t§ix^7L7 4 \,zfA<r> 0 yfmtZft&l- . 
y y-^umz^-^y^rs o<nt&M& 2 
t J:v>, 

4 ] b-^^-y^f'TS 0<?*&f43ES 3Srvs*7^> ^2<7)S 
PJMtffMSix/viTL (P3JBBBD1 5) *J¥ii$-^ftkt 
ilc. y^?*a5«k(igil(c. gt^ii. 

<7)y y/Mlcb'z^y^SO 8 2 riSS-L, 

[0062] 5] HI SfcSrfJ: o(c. <jy?W.<r>%m 
gB«9 7(C. b^ydf'rs 0^>tt»3{i«F«JlK«tCllWE§ 

^tc3dt$tl, bXTf yffiSOk^l 5 y ?«9 1 at 

//ffi^L^*f^. eii 6 izTjk-tx o ic, ^<oaaea5»9 

7 *r^$-frT b^Tf y<78 0 #7 -y ? ^r79 0^ 
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ft . 9 7(i, 7"-.X 7 0 i^TL 7 4 . 7 5 

[0063] 6 D > »»7 y y ^ 2 wtrr^t y=*f T S 0 Mtf) 

simi oic^jKsn^njerap 1 stcrtKSinsttM 
yy 3 msmmmmx-mmLtzhcoizm^i' . 

*IMH<?)ffl s * &K L & t ^SEH"C11 « * ft Jp L 
T . 8* <rM&<r> is- V ^tV I- ^IX 0 SHeafll't & - 

[0064] 

^-(c ±ix(i\ 7 y 9 ¥T<y)tgft<7.) 5 y 5 

9% X 9 1> «< ffM-t-i. i: 4> K . t r-tf y^Tifiy v 

COT. S15 7 7tt t-tf y##« L7t^T't, . 
y^T* y -y ? dE r T<?)»»ffi* i 4»ISR"f 
$ -tirT „ f"-:* y 3='T > 7 y 9*?Tki) i '0-y9'?%> 
tf)£l*jJ:U itz . SI 1 7 -y fc If-* yf* ; S«t 
(Pffi£Xti»^) l/5ri-*»AK:tt. t-^yfbf2 5 

[0065] o , (a> mmmftco \?=-*y*?r<?> 

(b) 7-y^^T*^ J b"-7r>-^f'TMgt!)7]2r^J: 

(c) tf^^sssWisLte^sHtr* 

<Zk £ „ (d) 5 y 7 ^TtfD^ 1 y -y 

[0066] H3<JS2<7)^-b / <.^b7"!;x>->-3 -> — 
(C Xtiif. >\*> ; Jy?XlZ> n "7 y^'tc H5g $ it t° — ?f 
y=?T 5 v7*rTZmtit& r-AiZ&Wtlk*m<b 
ttcOil*&ti<.-i-& k k i>lz. ZcoTUzftWiZtit2-0rJii® 

mmo v y?"&mz . t-^- rnmutfffl&ztix 
\, >i» <nx\ t-^^r >-^r immwmfr $>m&ct-& Ufa 

'\vmiz2E{ir*i1&lzffim.X'Z &kki>tz. ^.{trth tl- 

fr o w k tfX'% & . -e^fttlffi^rg 1 1 |5]«^m2r ^ 
[0067] m$zm3<0 : y- h^lU VTV'fyi'* 1— 



f-^y^'TClESJjjjSr 5i^(C eifi-T' & ^» i: 1 1 
IZ . m 1 5 •/ 9m k If-* > if//ffi^ L^ii^ . K« 

w * s» s *r . ^ix^^-JbSc tttct-^ >- dp r 
2r 5 y ^ ^rmmmfrhmfctttft^mmzmiL* 
M&zktfx-zz. m^x. tm^i tR«tc i»ns 

(a) -(d) i:ISI«^^$:^-t^» 
[ 0 0 6 S ] It* Jfl 4 «0 x- h h7°'J^>-v-3^- 
tc iixtf . ^y^(:H5E$iLf^7r>'drTi: 5 -y ^ 

* ymtfimm. l . gs^isw * s:^ s * 
w^T&kizsz&z-ithzk&X'th. tot. is^Jii 

[0069] li3RJS5^^-b'<.^-h7 0| J^yi>3^- 

ky-v9 *'Tcom 1 7 -y 7%<7y&tt-> 5 -y Tft«t 

yftktfm^Ltzifrklz. b-5fy^'T*^Gi$-tti:. 
-cfL^^r5t[Sl±<7)5lo5i 0 ^v^^CWI*^* i i: * J 

[0070] IB *JS 6 «50S> — KA' h 7° y fy^at- 
(- <t i-Ltf . 5 >y ^ *cT<tfGS&fn y -j9 o *>SS 1 5 >y 
?tftO#<D^2 7 y^ftSr, gl77^tJ:HS<l 
-?-ewffei7)7 «y ^iSi 0 i>(K<ffML.3t5')T'. IS 1 y y 
7MkV-*yi&kWmmLt:®iilz. W.2 7 >?9mk 

ym k tmrn* *ti c t,zvmi>zm'&* v&zk &x- 
%<r>mm$&%i--5kmm<?>%i%&m-?z>* 

[Hi ] *wxcomMmmiz&&'yx.}zy9'mm v )mm 
cr>ftffi®wmx'h%>, 

[H2] ^-h^/H-^KO^M^^BrHllT'S) 

[03]H2coill -ill HBrffi0"CA&. 

[H4] H2<7)IV-lVJgSff®0-C-$>i>. 

[H5] y-I^/U-h^KO^MiOS^ffirffilirS) 

[06] y— h^/Uh7 s y fyyat- *r-t-tf^PSB3 

[ d 7 3 y-K^h/'jfy^at- £ tf mmx 
^wsmmx'hh* 

[H8] H7<50VIlI-VIIIiaiifr®iaT*^„ 
[09] ®8cO\m%LWlX'$)2>. 

[Hio] H7ov wmx-h*. 

[Hi 1 ] f^.3fy^Th7 v9*?T (WSim.^.) <Wl& 
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